







\DQJ VHODQMXWQ\D PHQJXQJNDSNDQ SXOD EDKZD WLSH SDUWLVLSDVL :3 DWDX
SHPXQJXWSHPRWRQJ SDMDN GDQ UHVSRQV:3 WHUKDGDS SHQJHQDDQ SDMDN WHUVHEXW
6LVWHPLQLPHQMDGLNDQ:3 PHQGDSDWEHEDQ\DQJEHUDWNDUHQDKDUXVPHODSRUNDQ
VHPXD LQIRUPDVL \DQJ UHOHYDQ GDODP 637 Q\D PHQJKLWXQJ GDVDU SHQJHQDDQ
SDMDNQ\D PHQJNDONXODVL MXPODK SDMDN \DQJ WHUXWDQJ GDQ PHOXQDVL SDMDN \DQJ
WHUXWDQJDWDXPHQJDQJVXUMXPODK SDMDN\DQJWHUXWDQJ =DLQ
6LVWHP VHOIDVVHVVPHQW DGDODK VXDWX VLVWHP SHUSDMDNDQ \DQJ PHPEHUL
NHSHUFD\DDQNHSDGD :3XQWXNPHPHQXKLGDQPHODNVDQDNDQVHQGLULNHZDMLEDQGDQ
KDN SHUSDMDNDQQ\D'DODPKDO LQL GLNHQDO 0 \DLWXPHQGDIWDUNDQ GLUL GL.33
XQWXN PHQGDSDWNDQ QRPHU SRNRN ZDMLE SDMDN 13:3 PHQJKLWXQJ GDQ DWDX
PHPSHUKLWXQJNDQVHQGLULMXPODKSDMDN\DQJWHUXWDQJ PHQ\HWRUSDMDNWHUVHEXWNH
%DQN3HUVHSVL.DQWRU*LUR3RVGDQPHODSRUNDQSHQ\HWRUDQWHUVHEXWNH'LUHNWRUDW





SDMDN \DQJ WHUXWDQJ GDODP VXDWX WDKXQ PHODOXL SHQJLVLDQ 637 3HUDQDQ ILVNXV
GDODP VLVWHP LQL DGDODK WXW ZXUL KDQGD\DQL \DLWX PHQJDPDWL GDQ PHQJDZDVL
SHODNVDQDDQQ\D GDQ ELOD SHUOXPHODNXNDQ SHPHULNVDDQ GDQPHQJHQDNDQ VDQNVL










XQWXN PHODSRUNDQ GDQPHPSHUWDQJJXQJMDZDENDQ SHUKLWXQJDQ MXODK SDMDN \DQJ
VHEHQDUQ\DWHUXWDQJGDQXQWXNPHODSRUNDQWHQWDQJ 0DUGLDVPR 






G 3HPED\DUDQGDULSHPRWRQJDWDXSHPXQJXW WHQWDQJSHPRWRQJDQ DDWXD
SHPXQJXWDQ SDMDN RUDQJ SULEDGL 23 DWDX EDGDQ ODLQ GDODP  PDVD
SDMDN VHVXDL GHQJDQ NHWHQWXDQ SHUDWXUDQ SHUXQGDQJXQGDQJDQ
SHUSDMDNDQ
%DJLSHQJXVDKDNHQDSDMDN3.3IXQJVLGDUL637DGDODKVHEDJDLVDUDQD





GDQDWDX SLKDN ODLQ GODODP VDWX PDVD SDMDN VHVXDL GHQJDQ NHWHQWXDQ
SHUDWXUDQSHUXQGDQJXQGDQJDQSHUSDMDNDQ
F %DJLSHPRWRQJ DWDXSHPXQJXWSDMDNIXQJVL637DGDODKVHEDJDLVDUDQXQWXN










E 6HWLDS :3 ZDMLE PHQJLVL 637 GHQJDQ EHQDU OHQJNDS GDQ MHODV GDODP




F :3 \DQJ WHODK PHQGDSDWNDQ L]LQ GDUL 0HQWHUL .HXDQJDQ XQWXN
PHQ\HOHQJJDUDNDQ SHPEXNXDQ GHQJDQ PHQJJXQDNDQ EDKDVD DVLQJ GDQ
PDWDXDQJVHODLQ5XSLDKZDMLEPHQ\DPSDLNDQ637WDKXQDQGDODP%DKDVD
,QGRQHVLD GHQJDQ PHQJJXQDNDQ VDWXDQ DPWD XDQJ VHODLQ 5XSLDK \DQJ
GLL]LQNDQ
3HQDQGDWDQJDQDQ 637 GDSDW GLODNXNDQ VHFDUD ELDVD GHQJDQ WDQGD WDQJDQ





GDQ ODSRUDQ ODED UXJL VHUWD NHWHUDQJDQNHWHUDQJDQ ODLQ \DQJ GLSHUOXNDQ
XQWXNPHQJKLWXQJEHVDUQ\DSHQJKDVLODQNHQDSDMDN




F 8QWXN :3 \DQJ PHQJJXQDNDQ QRUPD SHUKLWXQJDQ SHUKLWXQJDQ MXPODK
SHUHGDUDQ\DQJWHUMDGLGDODPWDKXQSDMDN\DQJEHUVDQJNXWDQ
 3HPEHWXODQ 637GDQ3HQJXQJNDSDQ.HWLGDNEHQDUDQ








\DQJ EHUVDQJNXWDQPHPEHWXONDQ 637 'DODP KDO SHPEHWXODQ 637PHQ\DWDNDQ
UXJL DWDX OHELKED\DUSHPEHWXODQ637KDUXVGLVDPSDLNDQSDOLQJ ODPD WDKXQK
VHEHOXPNDGDOXZDUVDSHQHWDSDQ
:3 \DQJ PHPEHWXONDQ VHQGLUL 637 7DKXQDQ PDXSXQ 637 0DVD \DQJ
PHQJDNLEDWNDQ XWDQJ SDMDN PHQMDGL OHELK EHVDU NHSDGDQ\D GLNHQDL VDQNVL








WHUVHEXW GHQJDQ GLVHUWDL SHOXQDVDQ NHNXUDQJDQ SHPED\DUDQ MXPODK SDMDN \DQJ
VHEHQDUQ\D WHUXWDQJEHVHUWDVDQNVLDGPLQLVWUDVLEHUXSDGHQGDVHEHVDUGDUL
MXPODKSDMDN\DQJNXUDQJED\DU
:DODXSXQ'-3 WHODKPHODNXNDQ SHPHULNVDDQ GHQJDQ V\DUDW '-3 EHOXP
PHQHUELWNDQ VXUDW NHWHWDSDQ SDMDN :3 GHQJDQ NHVDGDUDQ VHQGLUL GDSDW
PHQJXQJNDSNDQGDODP ODSRUDQ WHUVHQGLUL WHQWDQJNHWLGDNEHQDUDQ SHQJLVLDQ637






3DMDN NXUDQJ ED\DU \DQJ WLPEXO VHEDJDL DNLEDW GDUL SHQJXQJNDSDQ LQL
EHVHUWDVDQNVLDGPLQLVWUDVLEHUXSDNHQDLNDQVHEHVDUGDULSDMDN\DQJNXUDQJ
ED\DUKDUXVGLOXQDVLROHK:3VHEHOXPODSRUDQWHUVHQGLULGLPDNVXGGLVDPSDLNDQ










637 GDSDW GLEHGDNDQ PHQMDGL GXD EHUGDVDUNDQ VDDW SHODSRUDQQ\D \DQJ
GLDWXUGDODP3HUDWXUDQ0HQWHUL.HXDQJDQ1RPRU30.PHOLSXWL















6HVXDL 3DVDO  D\DW  8QGDQJ8QGDQJ 1RPRU  WDKXQ  WHQWDQJ
.HWHQWXDQ8PXPGDQ7DWD&DUD3HUSDMDNDQ \DQJGLLNXWLGHQJDQ3HUDWXUDQ0HQWHUL





3HQJDWXUDQ ODLQQ\D \DQJ GLSHUODNXNDQ XQWXN 33K 3DVDO  ,PSRU
%HQGDKDUDZDQGDQ6370DVD331\DQJGLVDPSDLNDQ'HZDQ-HQGHUDO%HD&XNDL
''%&















 33K 3DVDO 
± ,PSRU






















3DOLQJ ODPEDW DNKLU EXODQ





























:3 \DQJ NDUHQD NHDOSDDQQ\D WLGDN PHQ\DPSDLNDQ 637 DWDX
PHQ\DPSDLNDQ637WHWDSLLVLQ\DWLGDNEHQDUDWDXWLGDNOHQJNDSDWDXPHODPSLUNDQ
NHWHUDQJDQ \DQJ LVLQ\D WLGDN EHQDU VHKLQJJD GDSDWPHQLPEXONDQ NHUXJLDQ SDGD
SHQGDSDWDQQHJDUDWLGDNGLNHQDLVDQNVLSLGDQDDSDELODNHDOSDDQWHUVHEXWSHUWDPD
NDOLGLODNXNDQROHK:3GDQ:3WHUVHEXWZDMLEPHOXQDVLNHNXUDQJDQSHPED\DUDQ






(637 DGDODK DSOLNDVL SHQJLVLDQ 637 \DQJ GLVHGLDNDQ ROHK '-3 (637
EHULVLNDQGDWD637:3GDODPEHQWXNHOHNWURQLN3HUDWXUDQ'-31RPRU7DKXQ
PHQJHQDLSURVHGXUSHQ\DPSDLDQH637 \DLWX
D :3 PHODNXNDQ LQVWDODVL DSOLNDVL H637 SDGD VLVWHP NRPSXWHU \DQJ
GLJXQDNDQXQWXNNHSHUOXDQDGPLQLVWUDVLSHUSDMDNDQ
E :3PHQJJXQDNDQ DSOLNDVL H637 XQWXN PHUHNDP GDWD SHUSDMDNDQ \DQJ
DNDQGLJXQDNDQ
F :3 \DQJ WHODK PHPLOLNL VLVWHP DGPLQLVWUDVL SHUSDMDNDQ VHQGLUL GDSDW
PHODNXNDQ SURVHV LPSRU GDWD GDUL VLVWHP \DQJ GLPLOLNL :3 NH GDODP
DSOLNDVL H637 GHQJDQPHQJDFX NHSDGD IRUPDW GDWD \DQJ VHVXDL GHQJDQ
DSOLNDVLH637




I :3 PHQDQGDWDQJDQL IRUPXOLU LQGXN 637 0DVD 33K SDGD KDVLO FHWDNDQ
DSOLNDVLH637













\DQJ UHDO WLPHPHODOXL ODPDQ '-3 \DLWX ZZZSDMDNJRLG DWDX $63 $63 DWDX
SHQ\HGLD MDVD DSOLNDVL LQL VHEDJDL SHUXVDKDDQ SHQ\HGLD MDVD DSOLNDVL \DQJ WHODK
GLWXQMXN GHQJDQ NHSXWXVDQ '-3 VHEDJDL SHUXVDKDDQ \DQJ GDSDW PHQ\DOXUNDQ
SHQ\DPSDLDQ 637 DWDX SHPEHULWDKXDQ SHUSDQMDQJDQ 637 7DKXQDQ VHFDUD
HOHNWURQLNNH'-3 :DOX\R
3HUDWXUDQ'-31RPRU.HS3M7DQJJDO  -DQXDUL  WHQWDQJ










:3 WHUGDIWDU VHVXDL GHQJDQ ODPSLUDQ 3HUDWXUDQ '-3 1RPRU .HS
3MGHQJDQPHODPSLUNDQIRWRNRSLNDUWX13:3DWDX 6.7GDQ
GDODPKDO3.3GLVHUWDLVXUDWSHQJXNXKDQSHQJXVDKDNHQDSDMDN




















D (PSDW EHODV KDUL VHMDN EDWDV WHUDNKLU SHODSRUDQ 637 GDODP KDO 637





:3 VDPSDL GHQJDQ MDQJNDZDNWX VHEDJDLPDQDSDGD EXWLU:3GLDQJJDS
EHOXP PHQ\DPSDLNDQ 637 PHQJLQJDW VDPSDL GHQJDQ GLWHUELWNDQ 6XUDW
(GDUDQ LQL KXNXP WHOHPDWLND F\EHU ODZ \DQJ PHQJDWXU NHDEVDKDQ
GRNXPHQ\DQJGLWDQGDWDQJDQLVHFDUDHOHNWURQLNEHOXPDGD
 'DODP KDO WHUGDSDW SHUEHGDDQ DQWDUD 637 \DQJ GLVDPSDLNDQ VHFDUD
HOHNWURQLNGHQJDQLQGXN637\DQJGLWDQGDWDQJDQLROHK:3WHUVHEXWKDUXV
PHQ\DPSDLNDQ NHPEDOL LQGXN 637 \DQJ WHODK GLWDQGDWDQJDQLQ\D \DQJ
DNXUDVLGDWDQ\DVHVXDLGHQJDQ637\DQJGLVDPSDLNDQVHFDUDHOHNWURQLN
 6XUDW7DJLKDQ3DMDN673
6XUDW 7DJLKDQ 3DMDN 673 DGDODK VXUDW XQWXN PHODNXNDQ WDJLKDQ SDMDN
GDQDWDXVDQNVLDGPLQLVWUDVLEHUXSDEXQJDGDQDWDXGHQGD -XOL5DWQDZDWL 









E 6HWHODK GLODNXNDQ SHQHOLWLDQ WHUGDSDW NHNXUDQJDQ SHPED\DUDQ SDMDN
VHEDJDLDNLEDWGDULVDODKWXOLVGDQDWDXVDODKKLWXQJ
F :3GLNHQDLVDQNVLDGPLQLVWUDVLEHUXSDGHQGDGDQDWDXEXQJD





I 3.3PHODSRUNDQ IDNWXU SDMDN\DQJ WLGDN VHVXDL GHQJDQPDVD SHQHUELWDQ
IDNWXUSDMDN
J 3.3 \DQJ JDJDO EHUSURGXNVL GDQ WHODK GLEHULNDQ SHQJHPEDOLDQ 3DMDN












D -XPODK NHNXUDQJDQ SDMDN \DQJ WHUXWDQJ VHEDJDLPDQD GLVHEXWNDQ GDODP
SRLQKXUXIDGDQEGLWDPEDKGHQJDQVDQNVLDGPLQLVWUDVLEHUXSDEXQJD
VHEHVDUDU  SHU EXODQ GLKLWXQJ VHMDN VDDW WHUXWDQJQ\D SDMDN DWDX
EHUDNKLUQ\D0DVD 3DMDN EDJLDQ 7DKXQ 3DMDN DWDX 7DKXQ 3DMDN VDPSDL
GHQJDQGLWHUELWNDQQ\D6XUDW7DKXQ3DMDN
E 3HQJXVDKDDWDX3.3VHEDJDLPDQDGLVHEXWNDQGDODPSRLQKXUXIGH




\DQJGLWDJLK NHPEDOL GL KLWXQJGDUL WDQJJDO SHQHUELWDQ6XUDW.HSXWXVDQ
3HQJHPEDOLDQ .HOHELKDQ 3HPED\DUDQ 3DMDN VDPSDL GHQJDQ WDQJJDO
SHQHUELWDQ673GDQEDJLDQGDULEXODQGLKLWXQJSHQXKVDWXEXODQ
